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TAPE GUIDE AND MAGAZINE AT A COMPONENT MACHINE 
BACKGROUND OF THE INVENTION 
1 . Field of the invention: 

[0001] The present invention generally relates to the field of manufacture and assembly of 
circuit boards. More specifically it relates to a tape guide for guiding a carrier tape in a 
component mounting machine, a tape magazine for receiving the tape guide, and a system 
including the tape guide and the tape magazine. 

jjgj 2. Description of Background Art: 

IS [0002] Generally, within the field of manufacture and assembly of circuit boards, electronic 

|jl components are fed to a component mounting machine for mechanically and/or electrically 

jE mounting the components onto a circuit board. These surface mounted components are often 

III delivered spaced apart along the length of a component tape, which consists of a lower carrier 

□ tape provided with compartments, one for each component, and an upper cover, or cover tape 

:fj or protective tape. After positioning the electronic components in the corresponding 

iy 

!U compartments, the cover tape is attached to the carrier tape, and the component tape is wound 

r% 

y[ on a component reel. The attachment of the cover tape to the carrier tape can, for instance, be 
performed by providing either the cover tape or the carrier tape with adhesive areas, or by 
fusing the cover tape to the carrier tape. Then, the component reel is transferred to a component 
mounting machine, which feeds a component to a certain predetermined picking position where 
it can be picked, or collected, by a pick-up head. WO 86/00778 shows a cassette magazine for a 
component mounting machine using the above described method. 

[0003] According to the method conventionally used within the art, the loading of a 
component tape in a component mounting machine involves the following steps. Placing the 
component tape reel into the tape holder of a component mounting machine, or into a tape 
magazine of a component mounting machine; introducing the free end of the component tape 
into a feeding mechanism, provided in the machine or in the magazine, such that feeding pins 
engage corresponding holes provided in the component tape; separating, by hand, the end of the 
cover tape from the end of the carrier tape for a distance sufficient for the cover tape to be 
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engaged with a cover tape handling means; and lowering a locking mechanism over the carrier 
tape for holding the carrier tape against the feeding mechanism. 

[0004] Prior to the picking of the components, each component has to be exposed so as to 
make it available for picking. Conventionally, this is achieved by removing the cover tape from 
the carrier tape. The cover tape is then fed away by a separate cover tape handling means in 
order for the cover tape not to disturb the picking of components. Generally, the cover tape 
handling means comprises a winding hub on which the cover tape is wound. Additionally, 
when unloading the component tape from the component mounting machine, or the tape 
magazine, the winding hub has to be cleared of the cover tape. 

[0005] A considerable length of the end of the cover tape has to be separated from the end 
of the carrier tape in order to bring the cover tape end to a cover tape handling means. Thus, the 
first decimetres of a new carrier tape are not provided with components. Otherwise, numerous 
components would be wasted during loading. However, when reloading a tape reel that already 
has been partly used, the tape is provided with components throughout, and consequently a 
large number of components may be wasted. 

[0006] US 4,820,369 discloses an alternative method and device for exposing the 
components at the picking position. According to the embodiments shown in figures 7 and 8, 
the cover tape is separated from the carrier tape along one side of the carrier tape only, while 
the cover tape remains adhered to the carrier tape along the other side. Thereby, the need for 
separate cover tape handling means is reduced or even eliminated. Using this method, the 
distance of cover tape that has to be removed from the carrier tape when loading or reloading a 
carrier tape can be reduced, but not eliminated, thus there would still be some component 
waste. Further, there would also still be components wasted when unloading a carrier tape from 
the compartments where the components have been exposed but have not yet been picked-up. 
Even though this method would be preferred as compared to using a separate cover tape 
handling means, the loading of the carrier tape into the component mounting machine and the 
device for exposing the components must still be performed individually for each carrier tape. 
During this time, the component mounting machine must be shut off. 

[0007] As realised from the above, the loading of a component tape in a component 
mounting machine is a time-consuming and complicated process that has to be performed every 
time a new component has to be added to the circuit board manufacturing process, and every 
time an empty component tape has to be replaced. This negatively affects the overall time 
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efficiency of the manufacturing process and, hence, the overall costs. Additionally, when using 
a winding hub, or the like, for handling the cover tape, the required time for the loading process 
is further increased, and the unloading of the component tape includes the additional step of 
clearing the winding hub of the cover tape. Furthermore, there is high risk of a considerable 
component waste with the loading method according to prior art. 

SUMMARY OF THE INVENTION 
[0008] It is therefore an object of the present invention to provide a solution to the problem 
of complicated and time-consuming loading of a carrier tape into a component mounting 
machine. 

[0009] A further object of the present invention is to reduce the high number of wasted 
components when unloading/reloading a carrier tape from/into a component mounting 
machine. 

[0010] This and other objects are achieved according to the present invention by providing 
a tape guide, a tape magazine and a system having the features defined in the independent 
claims. Preferred embodiments are defined in the dependent claims. 

[0011] For the purpose of clarity, the term lateral refers to the lateral direction of the carrier 
tape. The terms distal and proximal refers to the direction opposite to and along the feeding 
direction of the carrier tape, respectively. 

[0012] The present invention is based on the insight of providing a tape guide, for guiding a 
carrier tape in a component mounting machine, said tape guide comprising exposure means for 
exposing the components at a picking position, wherein the exposure means comprises 
separating means for separating and lifting a lateral portion of the cover from the carrier tape, 
leaving the remaining portion of the cover at least partially attached to the carrier tape, and for 
bringing the lifted portion of the cover aside, with the ability to be releasably mounted such that 
the loading and/or unloading of a carrier tape into and from the tape guide can be performed 
away from the component mounting machine. Preferably, this is achieved according to the 
present invention by providing a tape guide with locking means for ready and quick attachment 
and detachment to interacting locking means in a component mounting machine, guiding 
means for guiding a carrier tape, and carrier tape retaining means for retaining the position of 
the carrier tape relative the tape guide. 
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[0013] By providing a tape guide with the ability to be loaded with a carrier tape away from 
a component mounting machine and to be subsequently loaded into the component mounting 
machine, a facilitated loading of the carrier tape into the machine, a reduced downtime of the 
machine, and, thereby, an improved time efficiency of the entire manufacturing process is 
achieved. This is due to the fact that the time-consuming process of loading the carrier tape into 
a component mounting machine, as described above with reference to known art, is reduced to 
simply placing a component tape reel into the tape holder of a component mounting machine, 
and mounting a tape guide into the machine. The rest of the loading process is performed 
beforehand and away from the component mounting machine. Thus, the downtime of the 
component mounting machine due to the loading of a carrier tape is limited to the actual time 
for placing a tape reel into the machine, and for loading a tape guide into the machine, which 
increases the time efficiency of the machine considerably. 

[0014] The required features of the tape guide for enabling the loading of a carrier tape 
away from the machine and the subsequent loading of the tape guide, with the carrier tape, into 
the machine comprise locking means for ready and quick attachment and detachment of the 
tape guide into and from the machine, guiding means for correctly guiding the carrier tape into 
the machine, and carrier tape retaining means for retaining the position of the carrier tape 
relative the tape guide. 

[0015] The locking means is provided for ready, quick and accurate mounting of the tape 
guide into the component mounting machine. The locking means of the tape guide is arranged 
for interaction with corresponding locking means provided on the component mounting 
machine, thus providing both a correct positioning and a secure mounting of the tape guide. 
Preferably, the locking means is in the form of resiliently biased snap-in locking means, e.g. in 
the form of a latch and a recess provided on the tape guide interacting with axles provided on 
the component mounting machine, or in the form of a catch and an axle, respectively, provided 
on the component mounting machine interacting with corresponding protrusion and recess 
provided on the tape guide. As realised by a person skilled in the art, various types of snap-in 
locking means, or other sorts of quick couplings, can be used for ready and quick attachment 
and detachment of the tape guide into and from a component mounting machine. 
[0016] The guiding means is provided for guiding the carrier tape to the correct position 
within the component mounting machine, such that the components to be picked by a pick-up 
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head reaches the correct picking position. The guiding means is preferably in the form of 
opposing grooves extending from the distal end of the tape guide to the proximal end thereof. 
[0017] According to the invention, the tape guide is provided with means for exposing a 
component to be picked at a picking position. This exposure means comprises separating means 
for separating and lifting a lateral portion of the cover from the carrier tape, leaving the 
remaining portion of the cover at least partially attached to the carrier tape, and for bringing the 
lifted portion of the cover aside such that the component to be picked can be exposed. A more 
detailed description of such separating means will follow below. 

[0018] The use of such separating means eliminates the need for means handling the cover 
tape after removal from the carrier tape since the cover remains attached to the carrier tape. 
Thereby, the loading process is even further facilitated and the loading time is reduced, 
reducing the downtime of the mounting machine and positively effecting the efficiency of the 
entire manufacturing process. 

[0019] By arranging the separating means such that it covers a compartment, from the 
separating and lifting of the lateral portion of the cover until said compartment reaches the 
picking position, the number of components wasted is even further reduced. This is due to the 
fact that the compartments containing the exposed components are covered by the separating 
means both when the tape guide with the carrier tape is mounted in the component mounting 
machine, and when the tape guide with the carrier tape is located away from the machine. This 
is accomplished by the feature of the carrier tape retaining means, as described above. The 
carrier tape retaining means is provided for retaining the carrier tape such that the carrier tape is 
not accidentally displaced relative the tape guide, i.e. such that the tape guide can not move 
along the length of the carrier tape when the carrier tape has been loaded into the tape guide 
and before attachment of the tape guide into, or after detachment of the tape guide from, the 
component mounting machine, i.e. when the tape guide with the carrier tape is located away 
from the component machine. Thereby, following loading of the carrier tape into the tape 
guide, the tape guide is prevented from being accidentally removed from, or accidentally 
moved along the length of, the carrier tape. This ensures that when loading the carrier tape into 
the tape guide, the desired position of the carrier tape relative the component mounting 
machine, and its parts, can be chosen. The chosen position is then maintained until the carrier 
tape is released from the tape guide. 
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[0020] According to the most preferred embodiment of the invention, the carrier tape 
retaining means comprises a friction coupling, said friction coupling exerting a friction power 
upon the carrier tape sufficient to prevent the carrier tape from being accidentally displaced 
relative the tape guide. However, according to this embodiment, the friction power exerted by 
the coupling is insufficient to detrimentally affect the feeding action of the carrier tape into the 
component mounting machine, said feeding action being performed by feeding means provided 
in the component mounting machine. Therefore, there is no need for manipulating the friction 
coupling for enabling feeding of the carrier tape. Preferably, the friction coupling comprises a 
flexible support spring, provided in the tape guide underneath the carrier tape, and a counter 
support. The carrier tape is inserted between the support spring and counter support and is 
thereby held in place by the friction power. When removing the carrier tape from the tape 
guide, the carrier tape can simply be pulled out from the tape guide. 

[0021] Additionally, using a flexible support spring for holding the carrier tape in place, 
brings the further advantage of stabilising the carrier tape, i.e. vibrations of the carrier tape 
when feeding the tape towards the picking position is greatly reduced, which reduces the risk of 
components being dislocated within their compartments. Furthermore, by using a flexible 
support spring for retaining the carrier tape, there will be no need for having movable parts in 
the tape guide, which facilitates the manufacturing of the tape guide and, hence, reduces 
production costs for producing the tape guide. 

[0022] According to an embodiment, the exposure means constitutes part of the carrier tape 
retaining means. Preferably, the separating means is used for providing the counter support 
comprised in the friction coupling embodiment of the carrier tape retaining means described 
above. Thereby, no additional element is required as said counter support. 
[0023] According to an embodiment of the present invention, the release of the carrier tape 
can either be performed manually, preferably only when the tape guide and the carrier tape are 
located away from the component mounting machine, or automatically, preferably when the 
tape guide with the carrier tape is mounted in the machine. According to said embodiment the 
carrier tape retaining means comprises a pivoted lever, preferably spring-loaded. The lever is at 
one end provided with a locking pin that, when in use, engages a hole of the carrier tape, 
thereby keeping the carrier tape at a position suitable for engagement by the feeding device. 
The lever is manually released during loading and unloading of the carrier tape into/from the 
tape guide, when the tape guide is located away from the component mounting machine, and is 
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automatically released when loading the tape guide, with or without a component tape, into the 
component mounting machine. The automatic release of the lever is achieved by the other end 
of the lever, opposite the end provided with the locking pin, being engaged by a part of the 
component mounting machine during the attachment of the tape guide into the machine. 
[0024] As described above, the carrier tape retaining means ensures that the carrier tape is 
held in place relative the tape guide after removal from the component mounting machine, 
unless manually released. Thus, the tape guide may remain attached to the carrier tape between 
the unloading and reloading of the tape guide. Thereby, there will be no additional removal of 
the cover tape from the carrier tape when reloading a carrier tape into the machine, and, hence, 
there will be no waste of components due to reloading of a carrier tape that already has been 
partly used. This will reduce the overall costs for the manufacturing process. 
[0025] According to an embodiment of the present invention, the body of the tape guide is 
formed by an elongated open-ended profile with opposing elongated walls, and a base 
connecting said elongated walls. The walls are provided with the above described guiding 
means for guiding the carrier tape. The base is provided with an opening for receiving feeding 
means, provided in the component mounting machine or in an intermediate device attached to 
the machine, e.g. a tape magazine, for engagement with the carrier tape by protrusion through 
the opening and engagement with feeding holes provided on the carrier tape. Thus, the tape 
guide does not comprise any feeding mechanisms at all, which significantly reduces the 
manufacturing costs for the tape guide. 

[0026] After the carrier tape has been loaded into the tape guide, the tape guide can be 
connected to the tape reel, according to an embodiment of the invention, by arranging holding 
means on the tape guide for attachment of the tape guide to a tape reel. Thereby, the carrier tape 
reel can not be unrolled, and the tape reel can easily be stored together with the tape guide for 
quick mounting into a component mounting machine. 

[0027] According to an embodiment of the invention, the holding means comprises a clip 
for attachment of the tape guide to a tape reel. According to an alternative embodiment, the 
holding means comprises a piece of Velcro® on the tape guide engaging a corresponding piece 
of Velcro® provided on the tape reel. As realised by a person skilled in the art, various types of 
holding means are contemplated without extending beyond the scope of the present invention. 
[0028] According to an aspect of the present invention, a tape magazine is provided for 
reception of at least one tape guide according to the invention, the magazine being provided 
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with the corresponding locking means interacting with the locking means provided on the tape 
guide, said corresponding locking means otherwise being provided in the component mounting 
machine, as described above. The tape magazine is further provided with means for receiving at 
least one tape reel provided with a carrier tape, such that said reception can be performed when 
the carrier tape of the tape reel is loaded into the tape guide, and feeding means for feeding the 
carrier tape(s) towards the picking position. The tape magazine is coupled to, or mounted or 
attached to, the component mounting machine and forms an intermediate device between the 
tape guide, with the loaded carrier tape and tape reel, and the component mounting machine, 
and feeds the components to their respective picking position within the machine. 
[0029] For the purposes of the interaction between the tape guide and the component 
mounting machine, as described in the previous paragraphs referring to the present invention, 
"component mounting machine" can in these paragraphs be replaced by "tape magazine". 
[0030] Further details and aspects of the invention will become apparent from the following 
detailed description of embodiments of the invention, reference being made to the 
accompanying drawings, wherein like reference numerals refer to similar parts throughout. 



[0031] The present invention will become more fully understood from the detailed description 
given hereinbelow and the accompanying drawings which are given by way of illustration only, 
and thus are not limitative of the present invention, and wherein: 

[0032] Figure 1 is a schematic side view illustrating the principle of loading a component 
tape in a component mounting machine according to the state of the art; 

[0033] Figure 2 is a top view illustrating the tape guide according to an embodiment of the 
invention; 

[0034] Figure 3 is a cross sectional view of the tape guide according to a preferred 
embodiment of the invention; 

[0035] Figure 4 is a cross sectional view of the tape guide shown according to an 
alternative embodiment of the invention; 

[0036] Figure 5 is a schematic illustration of the loading of a carrier tape into a tape guide 
according to the invention; 

[0037] Figures 6a, 6b, 7 and 8 are schematic side views of tape guides and tape magazines 
according to alternative embodiments of the invention; and 
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[0038] Figure 9 is a schematic view of a tape reel and the tape guide according to an 
embodiment of the invention. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 
[0039] With reference to figure 1, there is shown in schematic form the loading of a 
component tape into a component mounting machine according to the state of the art. A 
component tape 1, comprising a carrier tape 2, provided with compartments 3 filled with 
components 6, and a cover tape 4, is introduced into a feeding mechanism 8. The pins of the 
feeding mechanism 8 engage corresponding holes 5 provided in the carrier tape 2. The end of 
the cover tape 4 is removed from the carrier tape 2 and wound onto a winding hub 50, which is 
provided with a separate feeding mechanism (not shown). The cover tape 4 is brought past a 
first plate 54 provided with a stripping edge, and the cover tape 4 is stretched by a separate reel 
52, applying pressure on the cover tape 4. A second plate 56 is provided after the first plate 54 
for preventing small components 6, that can be electrostatically adhered to the cover tape 4, 
from sticking to and following the removed portion of the cover tape 4 when said portion is fed 
away. The second plate 56 extends to a position where the components 6 are picked by a pick- 
up head 7. 

[0040] Referring to figures 2-4, preferred embodiments of a tape guide according to the 
present invention are illustrated. The tape guide 10 comprises an elongated open-ended profile 
with opposing elongated walls 12, 13 provided with grooves 15, for facilitating insertion of a 
component tape 1 and for guiding the component tape 1, and a base 14 connecting the 
elongated walls 12, 13. The base 14 is provided with an opening 18 for enabling the pins of a 
feeding device 8, provided in the component mounting machine or in a tape magazine attached 
to the machine, to engage the holes 5 of the carrier tape 2. According to the present invention, 
the tape guide is provided with separating means 30 for separating and lifting a lateral portion 
of the cover tape 4 from the carrier tape 2. For purposes of clarity, the separating means 30 has 
not been included in the cross section views of figures 3 and 4. The separating means 30 
comprises a first section 31 and a second section 34, the first section 31 comprising a tip 
portion 32, positioned at the distal end of the separating means 30, and a body portion 33. The 
tip portion 32 extends distally from the body portion 33, has a laterally and vertically rounded 
shape, and has an increased thickness in the direction extending backwards from the distal end 
of the tip portion 32. The tip portion 32 can be made from a rigid material and be rigidly or 
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flexibly mounted. As an alternative, the tip portion 32 is produced from a flexible material, and 
is either rigidly or flexibly mounted. 

[0041] The body portion 33 has a lateral extension in one direction only, the extension 
being sufficient to extend the body portion 33 beyond the lateral extension, or the side, of the 
cover tape 4. Further, the body portion 33 is elongated and has an extension in the proximal 
direction. Thus, the body portion 33 forms a cover plate preventing the exposure of each 
component 6 until said component 6 reaches the picking position. This will ensure that the 
components 6 can not escape from their respective compartments 3. Furthermore, the first 
section 31 prevents small components, which might be electrostatically adhered to the cover 
tape 4, from sticking to and following the lifted portion of the cover tape 4. 
[0042] The second section 34 is provided on the body portion 33 of the first section 31, and 
extends vertically from, and essentially perpendicular to, the first section 31. According to this 
embodiment, said sections 31, 34 constitute portions of a single, integral device 30. As an 
alternative, said sections 31, 34 can be separable. 

[0043] The separating means 30, according to this embodiment, is particularly well suited 
for cover tapes that are provided with adhesive, or fused, areas 4a, 4b along the sides of the 
cover tape 4, as can be seen in figure 2. The separating means 30 is supported by the tape guide 
10 that ensures that the carrier tape 2 is properly positioned relative the separating means 30 
and the pick-up head 7. The separating means 30 is positioned such that the distal end of the tip 
portion 32 is positioned at the lateral centre of the cover tape 4, between the adhesive areas of 
the cover tape 4. According to this embodiment, the position and orientation of the separating 
means 30 is fixed relative the tape guide 10. As an alternative, the separating means 30 as a 
whole, or the second section 34 alone, can be adjustable in a horizontal plane, e.g. pivotable 
and/or movable in the lateral direction. 

[0044] When feeding the carrier tape 2 in the feeding direction, as shown by the arrow in 
figure 2, the tip portion 32 separates and lifts the cover tape 4, at the lateral centre of the cover 
tape 4, from the carrier tape 2. The lateral extension of the body portion 33 to one side ensures 
that the corresponding side 4b of the cover tape 4 is separated from the carrier tape 2. The 
adhesive area 4a provided on the other side of the cover tape 4 is not affected by the separating 
means 30 and keeps that side of the cover tape 4 attached to the carrier tape 2. Following the 
separation of a portion of the cover tape 4 from the carrier tape 2, this portion is brought to an 
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upright position, at least at the picking position, by the second section 34. Thereby, the 
components 6 are completely exposed at the picking position. 

[0045] The tape guide 10 is removably mounted to a component mounting machine, or a 
tape magazine, and can be removed together with the component tape 1 when unloading the 
component tape 1 from the component mounting machine. As can be seen in figure 3, the tape 
guide 10 is provided with a handle 1 1 for facilitating the attachment and detachment of the tape 
guide into and from the component mounting machine. In order to prevent the component tape 
1 from being accidentally separated from the tape guide 10, when the tape guide 10 and the 
component tape 1 is not attached to a component mounting machine, or a tape magazine, the 
tape guide 10 is provided with carrier tape retaining means for preventing accidental 
displacement of the component tape 1 along the tape guide 10. 

[0046] According to the most preferred embodiment of the invention, the retaining means 
comprises a flexible support spring 20 and a counter support, preferably in the form of the 
separating means 30 (not shown in figure 3), for insertion of a carrier tape therebetween. The 
support spring~21 N exerts a pressure on the carrier tape 1, pressing the carrier tape against the 
counter^\IpportT-Thereby, due to the friction between the carrier tape 1 and the retaining means, 
the carrier tape 1 is prevented from being accidentally displaced along the length of the tape 
guide 10, which means that the carrier tape 1 and the tape guide 10 remains attached when the 
tape guide 1 0 is detached from the component mounting machine. However, the friction power 
is insufficient to interfere with the feeding action provided by the feeding means. The support 
spring 20 also stabilises the carrier tape 1, such that vibrations are greatly reduced. 
[0047] According to an alternative embodiment of the invention, the retaining means 
consists of a spring-loaded pivoted lever 20 1 , at one end provided with a locking pin 24, and a 
spring 23. When in use, the locking pin 24 engages a hole 5 of the carrier tape 2, thereby also 
keeping the carrier tape 2 at a position suitable for engagement by the feeding device 8. The 
lever 20 1 is manually released when loading and unloading the component tape 1 from the tape 
guide 10, when the tape guide 10 is located away from the component mounting machine, and 
is automatically released when loading the tape guide 10, with or without a component tape 1, 
into the component mounting machine. A recess 22 is provided in the retaining means 20 1 for 
enabling said automatic release. 

[0048] Referring to figure 5, there is shown in schematic form the loading of a component 
tape 1 into a tape guide 10 provided with separating means 30 according to an embodiment of 
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the invention. A short portion of the end of the cover tape 4 has been separated from the carrier 
tape 2. The end of the carrier tape 2 is fed into the tape guide and brought past the distal end of 
the tip portion 32 of the separating means 30, enough to position said distal end in between the 
respective ends of the carrier tape 2 and the cover tape 4, and enough to allow a feeding 
mechanism to engage the carrier tape 2. The separated end of the cover tape 4 is then grasped 
and pulled in the feeding direction, thereby bringing the carrier tape 2 and the cover tape 4 past 
the distal end of the separating means 30. 

[0049] Referring to figures 6a, 6b, 7 and 8, there is shown a tape reel 9, tape guides 10 and 
tape magazines 40 according to alternative embodiments of the invention. In figures 6a and 6b, 
there is shown a tape reel 9 provided with a component tape 1 that has already been loaded into 
the tape guide 10. The figures illustrate the quick loading of the tape guide 10 into a tape 
magazine 40 of a component mounting machine. The tape guide 10 according one embodiment 
is provided with locking elements in the form of a protrusion 25a and a recess 26 provided at 
opposite ends of the elongated tape guide 10. These locking elements interact with 
corresponding locking elements 45a, 46 in the form of a catch lock 45a and an axle 46 provided 
in the tape magazine 40. When loading the tape guide 10 into the magazine 40 the recess 26 
first engages the axle 46, then the tape guide 10 is pivoted around the axle 46 such that the 
catch lock 45a goes into engagement with the protrusion 25a. Figure 6b shows the tape reel 9, 
the tape guide 10 and the tape magazine 40 after the tape guide 10 has been loaded into the 
magazine 40. For removal of the tape guide 10 from the tape magazine 40, the catch lock 45 a 
has to be released. 

[0050] Figure 7 shows an alternative embodiment similar to the embodiment of figures 6a 
and 6b wherein the catch lock 45a has been replaced by a resilient snap-in locking element 45b. 
The loading of the tape guide 10 into the magazine 40 is similar to the loading procedure 
described above. Other locking elements for the tape magazine 40 are contemplated within the 
scope of the invention, for instance a latch or some other form of resilient locking means, 
preferably in a snap-in arrangement. 

[0051] In a further embodiment shown in figure 8 the locking elements provided in the tape 
magazine 40 are rigid, here in the form of separate, spaced apart axles 45c, 46. The locking 
elements of the tape guide are in the form of a spring-loaded latch 25c and a recess 26. The 
loading of the tape guide 10 into the magazine 40 is similar to the loading procedure described 
with reference to figures 6a, 6b and 7. Other locking elements for the tape guide are 
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contemplated within the scope of the invention, including both rigid and/or resiliency biased 
elements. 

[0052] As can be seen in the figures 6a, 6b, 7 and 8 the tape magazine 40 is arranged for 
reception of the tape reel 9, as well as the tape guide 10. Preferably, a number of tape reels with 
corresponding tape guides can be received in a single tape magazine. The tape magazine is also 
arranged for reception of tape guides and tape reels of various widths. The widths of the tape 
reels and tape guides are, of course, adapted to the width of the component tape, which depends 
on the contained component. 

[0053] According to an embodiment of the present invention, the tape guide 10 is provided 
with holding means for attaching the tape guide 10 to the tape reel 9. An example of this is 
Q shown in figure 9. Here the tape guide 10 is provided with a clip 27 that ensures that the tape 
guide 10 is not accidentally separated from the tape reel 9 after the component tape 1 has been 
1^ loaded into the tape guide 10. Thereby, the tape reel 9 can not be unrolled, and the tape reel 9 
■P can easily be stored together with the tape guide 10 for quick mounting into a component 
ly mounting machine. In an alternative embodiment the holding means is a piece of Velcro (not 
L shown) for engagement with a corresponding piece of Velcro® provided on the tape reel. 

y 

\P [0054] As apparent from this specification, the tape guide according to the invention can be 

flj . . . , 

jlj directly mounted into a component mounting machine, or mounted into a tape magazine, either 

when the tape magazine already is loaded into a component mounting machine or before 

(*■. 

loading of the tape magazine into a component mounting machine. 



[0055] The invention being thus described, it will be obvious that the same may be varied in 
many ways. Such variations are not to be regarded as a departure from the spirit and scope of the 
invention, and all such modifications as would be obvious to one skilled in the art are intended to 
be included within the scope of the following claims. 
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CLAIMS 



1 . A system for mounting components on a substrate, the components being provided on 
a carrier tape carrying components positioned in sequence and covered by a cover, the carrier 
tape being wound on a carrier tape reel, comprising 

a component mounting machine for picking components from said carrier tape and 
placing them on a substrate, 

a component tape magazine arranged to be loaded into said component mounting . 
machine, the magazine comprising means for reception of at least one carrier tape reel, feeding 
means arranged for engagement with holes provided on the carrier tape of each of said at least 
one carrier tape reel for feeding the carrier tape towards a picking position in said component 
mounting machine, and first locking means for enabling ready attachment and detachment of at 
least one tape guide attached to said at least one carrier tape reel into the component tape 
magazine, and 

at least one tape guide for guiding said carrier tape, the tape guide comprising second 
locking means for interaction with said first locking means, carrier tape retaining means for 
preventing accidental removal of the carrier tape from the tape guide when the tape guide is 
located away from the component mounting machine, and exposure means for exposing the 
components at a picking position. 

2. A system for mounting components on a substrate, the components being provided on 
a carrier tape carrying components positioned in sequence and covered by a cover, the carrier 
tape being wound on a carrier tape reel, comprising 

a component mounting machine for picking components from said carrier tape and 
placing them on a substrate, the machine comprising means for reception of at least one carrier 
tape reel, feeding means arranged for engagement with holes provided on the carrier tape of 
each of said at least one carrier tape reel for feeding the carrier tape towards a picking position 
in the machine, and first locking means for enabling ready attachment and detachment of at 
least one tape guide attached to said at least one carrier tape reel into the machine, and 

at least one tape guide for guiding said carrier tape, the tape guide comprising second 
locking means for interaction with said first locking means, carrier tape retaining means for 
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preventing accidental removal of the carrier tape from the tape guide and for facilitating storage 
of the component tape and the tape reel with the tape guide, and exposure means for exposing 
the components at a picking position. 

3. The system according to claim 1, wherein said first and second locking means are 
arranged for mutual interaction in a snap-in arrangement. 

4. The system according to claim 1, wherein said second locking means comprises a 
pair of locking elements provided spaced apart along the length of the tape guide, and wherein 
a portion thereof provided between said pair of locking elements is arranged for reception of 
said feeding means for engagement with the carrier tape. 

5. The system according to claim 4, wherein said locking elements are disposed at 
opposite ends of the tape guide. 

6. The system according to claim 1, wherein the carrier tape retaining means is arranged 
to retain the carrier tape by means of friction. 

7. The system according to claim 1, wherein the exposure means constitutes part of the 
carrier tape retaining means. 

8. The system according to claim 1, wherein the carrier tape retaining means comprises 
a flexible support spring and a counter support, said flexible support spring and counter support 
being arranged for insertion of the carrier tape there-between. 

9. The system according to claim 1, wherein the exposure means comprises separating 
means for separating and lifting a lateral portion of the cover from the carrier tape, leaving the 
remaining portion of the cover at least partially attached to the carrier tape, and for bringing the 
lifted portion of the cover aside. 

10. The system according to claim 1, wherein the tape guide further comprises holding 
means for enabling attachment of the tape guide to a carrier tape reel. 



Attorney Docket No.: 0104-0349P 



-16- 



1 1 . A component tape magazine for providing components to a component mounting 
machine, the components being provided on a carrier tape carrying components positioned in 
sequence and covered by a cover, the carrier tape being wound on a carrier tape reel, wherein 
the component tape magazine is arranged to be loaded into a component mounting machine, the 
magazine comprising 

means for reception of at least one carrier tape reel, 

feeding means arranged for engagement with holes provided on the carrier tape of each 
of said at least one carrier tape reel for feeding the carrier tape towards a picking position in 
said component mounting machine, and 

first locking means for enabling ready attachment and detachment of at least one tape 
guide attached to said at least one carrier tape reel into the component tape magazine by 
interacting with second locking means provided on the tape guide. 

12. The magazine according to claim 11, wherein said first locking means is arranged 
for interaction in a snap-in arrangement with said second locking means. 

13. The magazine according to claim 11, wherein said first locking means comprises a 
pair of locking elements provided spaced apart, and wherein said feeding means is provided 
there-between. 

14. A tape guide for guiding a carrier tape in a component mounting machine, the 
carrier tape being wound on a carrier tape reel and carrying components positioned in sequence 
and covered by a cover, the tape guide being arranged for ready attachment and detachment 
into a tape magazine or a component mounting machine having first locking means, the tape 
guide comprising 

second locking means for interaction with said first locking means for enabling said 
ready attachment and detachment, 

carrier tape retaining means for preventing accidental removal of the carrier tape from 
the tape guide when the tape guide is located away from the component mounting machine, and 

exposure means for exposing the components at a picking position, 
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wherein the tape guide is arranged for allowing feeding means provided in the magazine 
or the component mounting machine to engage with the carrier tape for feeding the carrier tape 
towards a picking position. 

15. The tape guide according to claim 14, wherein said second locking means is 
arranged for interaction in a snap-in arrangement with said first locking means. 

16. The tape guide according to claim 14, wherein said second locking means comprises 
a pair of locking elements provided spaced apart along the length of the tape guide, and 
wherein a portion thereof provided between said pair of locking elements is arranged for 
reception of said feeding means for engagement with the carrier tape. 

17. The tape guide according to claim 16, wherein said portion is provided with an 
opening for allowing said feeding means to engage with the carrier tape through the opening. 

18. The tape guide according to claim 16, wherein said locking elements are disposed at 
opposite ends of the tape guide. 

19. The tape guide according to claim 14, wherein the carrier tape retaining means is 
arranged to retain the carrier tape by means of friction. 

20. The tape guide according to claim 14, wherein the exposure means constitutes part 
of the carrier tape retaining means. 

21. The tape guide according to claim 14, wherein the carrier tape retaining means 
comprises a flexible support spring and a counter support, said flexible support spring and 
counter support being arranged for insertion of the carrier tape there-between. 

22. The tape guide according to claim 14, wherein the exposure means comprises 
separating means for separating and lifting a lateral portion of the cover from the carrier tape, 
leaving the remaining portion of the cover at least partially attached to the carrier tape, and for 
bringing the lifted portion of the cover aside. 
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23. The tape guide according to claim 14, further comprising holding means for 
enabling attachment of the tape guide to a carrier tape reel. 

24. A tape guide for guiding a carrier tape components to a component mounting 
machine, the carrier tape carrying components positioned in sequence and covered by a cover, 
the carrier tape being wound on a carrier tape reel, wherein the tape guide is formed by an 
elongated body comprising 

proximal and distal locking elements for interaction with corresponding locking 
elements in a tape magazine or a component mounting machine for enabling ready attachment 
and detachment of a tape guide into the tape magazine or a component mounting machine, the 
proximal and distal locking means being provided spaced apart along the length of the 
elongated body, 

an intermediate portion adapted for receiving feeding means for engagement with and 
feeding said carrier tape towards a picking position, wherein said intermediate portion is 
located between the proximal locking means and the distal locking means, 

carrier tape retaining means for preventing accidental removal of the carrier tape from 
the tape guide when the tape guide is located away from the component mounting machine, and 

exposure means for exposing the components at a picking position. 

25. An assembly for use at a component mounting machine, the assembly comprising 

a component tape reel provided with a component tape wound thereon, the component 
tape comprising a carrier tape carrying components positioned in sequence, and a cover 
covering the components, and 

a tape guide for guiding the component tape to a component mounting machine, the tape 
guide comprising locking means for interaction with corresponding locking means in a tape 
magazine or a component mounting machine, for enabling ready attachment and detachment of 
a tape guide into the tape magazine or the component mounting machine, component tape 
retaining means, and exposure means for exposing the components at a picking position, 

wherein the tape guide is loosely attached to the component tape reel via said 
component tape by means of said carrier tape retaining means, for preventing accidental 
removal of the component tape from the tape guide when the tape guide is located away from 
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the component mounting machine, and for facilitating storage of the component tape and the 
reel with the tape guide. 

26. The assembly as claimed in claim 25, wherein the tape guide is provided with 
holding means enabling direct attachment of the tape guide onto the component tape reel. 

27. A system for mounting components on a substrate, the components being provided 
on a carrier tape carrying components positioned in sequence and covered by a cover, the 
carrier tape being wound on a carrier tape reel, comprising: 

a component mounting machine for picking components from said carrier tape and 
placing them on a substrate; 

a component tape magazine arranged to be loaded into said component mounting 
machine, the magazine comprising a receptor for receiving at least one carrier tape reel, a 
feeding mechanism arranged for engagement with holes provided on the carrier tape of each of 
said at least one carrier tape reel for feeding the carrier tape towards a picking position in said 
component mounting machine, and a first lock for enabling ready attachment and detachment 
of at least one tape guide attached to said at least one carrier tape reel into the component tape 
magazine; and 

at least one tape guide for guiding said carrier tape, the tape guide comprising a second 
lock for interaction with said first lock, a carrier tape retainer for preventing accidental removal 
of the carrier tape from the tape guide when the tape guide is located away from the component 
mounting machine, and an exposure mechanism for exposing the components at a picking 
position. 

28. A system for mounting components on a substrate, the components being provided 
on a carrier tape carrying components positioned in sequence and covered by a cover, the 
carrier tape being wound on a carrier tape reel, comprising: 

a component mounting machine for picking components from said carrier tape and 
placing them on a substrate, the machine comprising a receptor for receiving at least one carrier 
tape reel, a feeding mechanism arranged for engagement with holes provided on the carrier tape 
of each of said at least one carrier tape reel for feeding the carrier tape towards a picking 
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position in the machine, and a first lock for enabling ready attachment and detachment of at 
least one tape guide attached to said at least one carrier tape reel into the machine; and 

at least one tape guide for guiding said carrier tape, the tape guide comprising a second 
lock for interaction with said first lock, a carrier tape retainer for preventing accidental removal 
of the carrier tape from the tape guide and for facilitating storage of the component tape and the 
tape reel with the tape guide, and an exposure mechanism for exposing the components at a 
picking position. 

29. The system according to claim 27, wherein said first and said second locks are 
arranged for mutual interaction in a snap-in arrangement. 

30. The system according to claim 27, wherein said second lock comprises a pair of 
locking elements provided spaced apart along the length of the tape guide, and wherein a 
portion thereof provided between said pair of locking elements is arranged for reception of said 
feeding mechanism for engagement with the carrier tape. 

3 1 . The system according to claim 30, wherein said locking elements are disposed at 
opposite ends of the tape guide. 

32. The system according to claim 27, wherein the carrier tape retainer is arranged to 
retain the carrier tape by means of friction. 

33. The system according to claim 27, wherein the exposure mechanism constitutes part 
of the carrier tape retainer. 

34. The system according to claim 27, wherein the carrier tape retainer comprises a 
flexible support spring and a counter support, said flexible support spring and counter support 
being arranged for insertion of the carrier tape there-between. 

35. The system according to claim 27, wherein the exposure mechanism comprises a 
separater for separating and lifting a lateral portion of the cover from the carrier tape, leaving 
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the remaining portion of the cover at least partially attached to the carrier tape, and for bringing 
the lifted portion of the cover aside. 

36. The system according to claim 27, wherein the tape guide further comprises a holder 
for enabling attachment of the tape guide to a carrier tape reel. 

37. A component tape magazine for providing components to a component mounting 
machine, the components being provided on a carrier tape carrying components positioned in 
sequence and covered by a cover, the carrier tape being wound on a carrier tape reel, wherein 
the component tape magazine is arranged to be loaded into a component mounting machine, the 
magazine comprising: 

a receptor for receiving at least one carrier tape reel, 

a feeding mechanism arranged for engagement with holes provided on the carrier tape 
of each of said at least one carrier tape reel for feeding the carrier tape towards a picking 
position in said component mounting machine; and 

a first lock for enabling ready attachment and detachment of at least one tape guide 
attached to said at least one carrier tape reel into the component tape magazine by interacting 
with a second lock provided on the tape guide. 

38. The magazine according to claim 37, wherein said first lock is arranged for 
interaction in a snap-in arrangement with said second lock. 

39. The magazine according to claim 37, wherein said first lock comprises a pair of 
locking elements provided spaced apart, and wherein said feeding mechanism is provided 
there-between. 

40. A tape guide for guiding a carrier tape in a component mounting machine, the 
carrier tape being wound on a carrier tape reel and carrying components positioned in sequence 
and covered by a cover, the tape guide being arranged for ready attachment and detachment 
into a tape magazine or a component mounting machine having a first lock, the tape guide 
comprising: 
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a second lock for interaction with said first lock for enabling said ready attachment and 
detachment; 

a carrier tape retainer for preventing accidental removal of the carrier tape from the tape 
guide when the tape guide is located away from the component mounting machine; and 
an exposure mechanism for exposing the components at a picking position, 
wherein the tape guide is arranged for allowing a feeding mechanism provided in the 
magazine or the component mounting machine to engage with the carrier tape for feeding the 
carrier tape towards a picking position. 

41. The tape guide according to claim 40, wherein said second lock is arranged for 
interaction in a snap-in arrangement with said first lock. 

42. The tape guide according to claim 40, wherein said second lock comprises a pair of 
locking elements provided spaced apart along the length of the tape guide, and wherein a 
portion thereof provided between said pair of locking elements is arranged for reception of said 
feeding mechanism for engagement with the carrier tape. 

43 The tape guide according to claim 42 wherein said portion is provided with an 
opening for allowing said feeding mechanism to engage with the carrier tape through the 
opening. 

44. The tape guide according to claim 42 wherein said locking elements are disposed at 
opposite ends of the tape guide. 

45. The tape guide according to claim 40, wherein the carrier tape retainer is arranged to 
retain the carrier tape by means of friction. 



46. The tape guide according to claim 40, wherein the exposure mechanism constitutes 
part of the carrier tape retainer. 
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47. The tape guide according to claim 40, wherein the carrier tape retainer comprises a 
flexible support spring and a counter support, said flexible support spring and said counter 
support being arranged for insertion of the carrier tape there-between. 

48. The tape guide according to claim 40, wherein the exposure mechanism comprises a 
separater for separating and lifting a lateral portion of the cover from the carrier tape, leaving 
the remaining portion of the cover at least partially attached to the carrier tape, and for bringing 
the lifted portion of the cover aside. 

49. The tape guide according to claim 40, further comprising a holder for enabling 
attachment of the tape guide to a carrier tape reel. 

50. A tape guide for guiding a carrier tape components to a component mounting 
machine, the carrier tape carrying components positioned in sequence and covered by a cover, 
the carrier tape being wound on a carrier tape reel, wherein the tape guide is formed by an 
elongated body comprising: 

proximal and distal locking elements for interaction with corresponding locking 
elements in a tape magazine or a component mounting machine for enabling ready attachment 
and detachment of a tape guide into the tape magazine or the component mounting machine, 
the proximal and distal locking elements being provided spaced apart along the length of the 
elongated body; 

an intermediate portion adapted for receiving a feeding mechanism for engagement with 
and feeding said carrier tape towards a picking position, wherein said intermediate portion is 
located between the proximal locking element and the distal locking element; 

a carrier tape retainer for preventing accidental removal of the carrier tape from the tape 
guide when the tape guide is located away from the component mounting machine; and 

an exposure mechanism for exposing the components at a picking position. 

51. An assembly for use at a component mounting machine, the assembly comprising: 

a component tape reel provided with a component tape wound thereon, the component 
tape comprising a carrier tape carrying components positioned in sequence, and a cover 
covering the components; and 
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a tape guide for guiding the component tape to a component mounting machine, the tape 
guide comprising a lock for interaction with a corresponding lockin a tape magazine or a 
component mounting machine, for enabling ready attachment and detachment of a tape guide 
into the tape magazine or the component mounting machine, a component tape retainer, and an 
exposure mechanism for exposing the components at a picking position, 

wherein the tape guide is loosely attached to the component tape reel via said 
component tape by said carrier tape retainer, for preventing accidental removal of the 
component tape from the tape guide when the tape guide is located away from the component 
mounting machine, and for facilitating storage of the component tape and the reel with the tape 
guide. 



52. The assembly as claimed in claim 51, wherein the tape guide is provided with a 
holder enabling direct attachment of the tape guide onto the component tape reel. 



